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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMUM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (efepabHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpaszoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yomnuXx OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.)

OCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl 0 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCS CPEeICTBAMM Y4eOHOIo Impeamera «XUMHUsD)
quist 10-11 kiaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KoHLENTyanpHble nonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBMM C JaHHBIMU MOJOXKEHUSAMH IIpOrpamMma 1o XumMuu (0a30BbIH ypOBEHb) Ha
YPOBHE CpeIHEro 00mIero 00pa3oBaHus:

—yCTaHaBIMBaeT 00s3aTesbHOE (MHBApUAHTHOE) MPEAMETHOE COEp)KaHue, ONpeAesser
KOJINYECTBEHHBIC U KAUECTBEHHBIE €r0 XapaKTEPUCTUKU HA KAXKJIOM dTale W3y4eHUs MpenMeTa,
npeaycMaTpuBaeT NPUHLIHUIIBI CTPYKTYPUPOBAHUS COAEPIKAHUS U PACHIPEIENIEHHS €ro 10 KlaccaM,
OCHOBHBIM pasfiefiaM U TeMaM Kypca;

—YCTaHABIMBAET pacHpelesieHue Y4YeOHbIX 4YacoB [0 TEMaTHMYECKUM pas3jeiiam,
PEKOMEHAYET MPUMEPHYIO0 MOCIEI0BATEIbHOCTh M3YYEHHUS OTACIBHBIX TEM Kypca ¢ y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
ocobenHocTtel oOydaromuxcst 10—11 kmaccos;

—7aéT METOAMYECKYI0 HHTEepIpeTaluio Iefeil H3ydeHus TIpeaMeTa Ha YpOBHE
COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CpEAHEro oO0miero oOpa3oBaHUs, COJEP)KaTEIbHOU
XapaKTEPUCTHKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl
cpenHero oOmiero o0pa3oBaHus (JIMYHOCTHBIX, METAINPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX
BUJOB y4eOHO-TIO3HABATENBbHOM JEsITeIbHOCTH OOYy4aroIlerocss Mo OCBOEHUIO COJepiKaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MILMSAM B MPOrpaMMe M0 XUMHH COOJIIO/IeHa TPEEMCTBEHHOCTD C
denepanbHON paboyeil mporpamMmoil OCHOBHOTO oOIero oobpa3oBaHus MO XUMHH (sl 8—
9 ki1accoB 00pa30BaTENIbHBIX OPraHU3AIHi, 0a30BbIi YPOBEHB).

XuMuyeckoe oOpa3oBaHHE, MOJIy4aeMO€ BBIIYCKHUKAaMHU  00I1€00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThblo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM 3TAllOM pealu3alil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH!, PUCYIINX LIETOCTHOIN CUCTeMEe XMMUYECKOTr0 00pa3oBaHusl. DTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOIBI, (POPMHUPOBAHUSI MHUPOBO33PEHUS M OOIICH KyJIbTYyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYaOIMIMXCS HA YPOBHE CPEIHETO OOIIEro
00pa30BaHUs CPEICTBAMU YUeOHOTO MpeaMeTa «XUMHUs», COAECPKaHUE U IMOCTPOEHUE KOTOPOTro
OTIpeNleNIeHbl B TPOTpaMMeE 0 XUMHH C YY4ETOM Crlenn(UKA HAyKd XUMHH, e€ 3HA4eHUs B
MO3HAHUU MPUPOIBI U B MAaTEpUATBbHOM KM3HM OOILIECTBa, a TaKkXke C y4ETOM OOLIMX Lened U
NPUHIAIIOB, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro O0Imero
oOpa3zoBanus B Poccuiickoit ®enepanuu. Tak, Hanmpumep, npu (HOPMHUPOBAHUU COAEPIKAHUS
npeaMera «XUMHES YITCHBI CIIeTyIOIIIe MTOJIOKEHUS O CTIeupUKe U 3HAYCHUN HAYKU XUMHH.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ] B
(opMHpOBaHUE PALIMOHATILHOIO HAYYHOI'O MBIIUIEHHS, B CO3JAHUE LIEJIOCTHOIO MPEICTaBICHUS
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00 OKpYKaroIeM MUpPE KaK O €AUHCTBE MPUPO/IbI U YEIIOBEKa, KOTOpoe (POPMUPYETCsl B XUMHUHU HA
OCHOBE ITOHMMAaHMs BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXHBIMU 00JIACTSAMU NpUMEHEHMs. TecHO
B3aMMOJCHCTBYSl C IPYTMMHU €CTCCTBCHHBIMU HAayKaMH, XMMMs CTajla HEOTbEMJIEMON YacTbIO
MHUPOBOW KYJIbTYPHl, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOTO TPyAa W >KM3HHM KaXJOTO 4IeHa
obmectBa. CoBpeMeHHasi XUMMsI KaK HayKa CO3HMJaTellbHas, KaK HayKa BBICOKUX TEXHOJIOTHH
HalpaBjieHA Ha peIIeHHEe TII00aJbHBIX NPOOJEeM YCTOWYMBOIO pPAa3BUTHUA 4YEJIOBEYECTBA —
CBIPbEBOH, SHEPreTUYECKOH, MUIIIEBOH, IKOJOTUUYECKON O€3011aCHOCTH U OXPaHbl 3/J0POBBS.

B coorBercTBHM C OOMmMMH LENSIMH W TNPHUHLUIAMH CPEIHEro oOmiero oOpa3oBaHHA
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYCHUS) OPUECHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TOATOTOBKY OOYYaromuXcs, HEOOXOAMMYIO MM s
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapisromyMu npeamera «XuMus» sSBISI0TCS 0a30Bble Kypchl — «OpraHuyeckast XUMUs»
u «OO011as 1 HeoOpraHUYecKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BO HAyKH: CUCTEMA 3HAHUH 110 HEOPraHMYECKOM XMMHUU (C BKIIOUEHUEM 3HaHUHN U3
o011ei XMMHUM) U OpraHuuecKoi XuMuu. @opMUpOBaHUE TAaHHOW CUCTEMbI 3HAHUM ITPU U3yUYEHUU
npeaMera o0ecreynBaeT BO3MOKHOCTb paCCMOTPEHHsI BCET0 MHOT000Opa3us BELIECTB HA OCHOBE
OOLINX MOHITHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas xuMus» U «OO011as 1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3Y4EHUIO
yuyeOHOro Martepuajia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHU BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX HMPEJCTaBICHUNW O CTPOCHUH BEIIECTB.
Ceenenus 00 u3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH aKTHUBHBIX COE€QUHEHHH. B Kypce opraHuueckoil XMMHUU HOJTy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUsS MEpBOHAYaJIbHBIE
MPEJICTABICHUSI O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHUS, O XUMUUECKOHN pPEaKIINHU.

[Ton HOBBIM YIJIOM 3peHHsI B IpenMere «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHHs O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJIO0JIOTMYECKUX TMO3UIINM,
riy0xe TMOHATh HCTOPUYECKOe H3MEHeHHMe (YHKIMM 3TOro 3akoHa — OT oOoOImaromiei 1o
00BSACHSIONIEH U TPOTHO3UPYIOLIEH.

Envnasg cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUH, a TaK)Ke 0 XMMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsiercs B Kypcax 10 m 11 xkmaccoB  aneMeHTaMH  COJEpKaHHs,  UMEIOIUMHU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIBHON U
MPAKTUYECKON JEsITeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBa)KEHUS K IpoOIEcCy
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U TMPUMEHSTh €€ JUIsl TOMOJHEHUs 3HAHWM, peleHHs
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAIIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO HA (hOPMUPOBAHHE Y
00y4aroIuXcsi MUPOBO33PEHUYECKON OCHOBBI AJIsl MOHMMaHUS (PUIOCOPCKUX HMIEH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIaHUYECKOIO M OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBICHUM MMyTEM 3KCIIEPUMEHTA
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U pEIICHUS TPOTHBOPEYHUN MEXTy HOBBIMHU (DAKTaMH W TEOPETUYCCKUMHU MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOIieM, a Takke MpodiieM cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nuane peuienus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COLIMANTU3ALINN 00yYarOIINXCs IPUHATHIE
IporpaMMoil MO0 XMMHHM TOJAXOJAbl K ONPENETICHUI0 COJCpKaHUS W MOCTPOSHHUS MpeaMera
pelycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX ACWCTBUN, HMEIOIUX 0a30BoOe
3HAQUCHHUE ISl Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTU: pEIIeHUs] MpoOjieM, IMOUCKa, aHaiu3a u
00paboTkn wHMOpMAIMK, HEOOXOMUMBIX JJIi TPUOOPETEHUS ONbITa MPAKTHYECKON U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITO3HAHUU XUMUHU.

B npaktuke npenojaBaHus XMMHH KaK Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsI TakK U
Ha YPOBHE CPEAHEro 00I1Iero oopa3zoBaHus, P ONPEICICHUN COIEPKATENLHON XapaKTePUCTUKU
Henel W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPAJULUOHHO
npu3Haéress  (OPMHUPOBAHHE OCHOB XHUMHYECKOW HAykH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUIECKOM JIeATEeIHbHOCTH YeNIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKOW TOUKH 3PEHUs] TAKOW IMOJXOJ] K OMPENETCHUIO IeJe U3ydeHUS
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMmus» Ha
6azoBoM ypoBHe (10-11 ki1.) aBnsroTCS:

—(dOpMUPOBAHHE CHCTEMBl XHMHYCCKHX 3HAHMHA KaK BAXHCHUINEH COCTAaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JieKaT KIIOYEBbIE TOHSTHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

—dopMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUs YMEHH OpPHUEHTHUPOBATHCS B MHpPE
BEILECTB U XUMHUECKHUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKOMN U TOBCETHEBHOM
KU3HU;

—pa3BUTHE YMEHUN U CTIOCOOOB JIeATETHbHOCTH, CBA3aHHBIX C HAOIOIEHUEM U 00bSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT OE€30M1aCHOT0 OOpPAIEHHS C BELIECTBAMH.

Hapsiny ¢ aTuM conepxkaTenbHas XapaKTepUCTUKA LElell U 3a]a4 M3y4deHUs NpeaMera B
nporpamMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU ITPUOPUTETAMU B
cucTeMme cpefHero odmiero oopaszoBanus. CeroHs B MPenojaBaHuU XUMHH B OOJIbIIEH CTETIEHU
OTHAETCS MPEANOYTECHUE MTPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsI 00yUEHUs, OPUECHTHUPOBAHHON
Ha TOJTOTOBKY BBIMYCKHHMKA OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIEr0 He HabopoMm
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS MX B PEaTbHON KU3HU ISl PEeIICHUS MPAKTUYECKUX 3a/1a4.

B 9T0i1 CBsI3M nipu n3ydeHNH npeaMeTa « XUMUs JOMHUHHUPYIOIee 3HaUeHUEe MPUoOpeTaroT
TaKHe [EeH U 33]]a9, KaK:

—aganTanus  OOydJalomuxcs K  YCIOBUSAM JUHAMHUYHO  PAa3BUBAIOIIETOCS MU,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILbHOMY TPHUHSTHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

—¢opMupoBaHue y OOydarouxcs KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmu3a W o00paboTku WHOOpPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHUs OTIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

—Ppa3BUTHE NO3HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
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TEXHOJIOTUH JIJIsl TIOMCKA M aHAIK3a Y4eOHOH M HayYHO-MIOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COZICPIKAHHUS;

—(GopMHpOBaHUE U pa3BUTHE Yy 00YUAIOIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBILIUICHUS,
HaOJIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOECHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

—BOCIIUTaHHE Yy OOydJarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOH HAaIpaBIEHHOCTH
XUMHH, €€ BaXHOW PpOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
HPUPOJIOIONB30BAHMS, IONOJIHEHHUS SHEPreTUYECKUX PECYPCOB M COXPAHEHHS HPUPOTHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOLICHHS K IPUPOJIE U CBOEMY 37I0POBBIO,
a TaKoke MPUOOPETEHHUS OMBITA MCIOIb30BAHUS TTOJYYCHHBIX 3HAHUN JUIS MIPUHATHS TPAMOTHBIX
PEILICHHI B CUTYallUsAX, CBA3aHHBIX C XUMUYECKHMH SIBJICHUSIMHU.

Llenn m 3amaun m3ydeHHs HpeaMeTa «XHMHUS» MOIYYHIN MOAPOOHYI0 METOJUYECKYIO
uHTEepnpeTanuio B pasnene «llmaHupyemple pe3yapTaTbl OCBOCHHUS NMPOTPaMMBbl MO XHMHUUY,
Onmaromapsi yemy oOecrie4eHO Y€TKOe MpPEACTaBJICHHE O TOM, KaKhe 3HAHUS U YMEHUS UMEIOT
npsIMOE OTHOIIIEHHUE K peai3alii KOHKPETHOU IIeITH.

MECTO YYEBHOI'O IIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B y4yeOHOM miaHe cpemHero oomero o0pa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeIMeTHOM obnacTu «EcTecTBeHHO-HayuHbIe IpeaMeThl». Obliee Yicio 4acos,
BBIJICIICHHBIX [T N3y4eHUs] XUMHH (0a30BbIl ypoBeHB) — 68 4acos:

-B 10 kmacce — 34 gaca (1 yac B Heem0);

—-B 11 xmacce — 34 gaca (1 gac B Hezemno);

Be10op npoBezieHns 1a60paTopHBIX PadOT U OIBITOB OCYILECTBIIEH € YUETOM OCOOEHHOCTEH
JUCTaHIIHOHHOTO OOYYCHHS.
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COJEPKAHUE YYEBHOI'O IIPEJMETA!
10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckod XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B MOJYYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHHsI oprannyeckux coeaquHenuit A.M. bytieposa,
e€ ocHOBHble mNONOXKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. l'omosnorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccu(UKaluy OpraHMuecKux BeniecTs. HomeHknatypa opraHuueckux
coeIMHEeHUH (cucTeMaTu4eckas) U TPUBHAJIbHbIE HA3BAHUS BAKHEHIIINX [IPEICTaBUTENIEH KIacCoB
OpPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NIPEBPALLEHUI

O3nakomiieHHe ¢ oOpa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE,
MOJICITMPOBAHKIE MOJIEKYJI OPTaHUYECKHX BEIIECTB, HAOII0IEHUE ¥ ONTUCAHNE JEMOHCTPAIMOHHBIX
OIIBITOB 1O MPEBPALICHUI0 OPIraHUYECKUX BELIECTB IPU HArpeBaHuu (IUIaBJICHUE, OOYIJIUBaHUE U
TOpPEHHE).

JlemoHcTpauu:

— O3HAKOMJIEHHE C 00pa3liaMM OpPraHMYEeCKUX BEIECTB U MaTepuajaMH Ha UX OCHOBE; —
OTIBITHI 110 MPEBPALICHUIO OPraHUYECKUX BEUIECTB IPU HarpeBaHUU (IUIaBJIEHUE, OOYTIMBaHUE U
TOpEHUe).

JlaGopaTopHBbIE OTBITHI:

— MOJIEJIUPOBaHNE MOJIEKYJI OPraHMYECKUX BEIIECTB

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWUYECKUH psaja. MeTraH W 3TaH — mpocTeilimue
IPEeCTaBUTEIN ATKaHOB: (PU3HUYECKHe U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0X/IeHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTHIEH U NPONWIEH — IpocTeime
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMUS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJTy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxHEHIINe XMMHYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KaydyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
INPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuy TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MUYECKHMEe W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHbIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: EpEroHKa, KPEKUHT (TEPMUUYECKHIH,
KaTtaauThuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLIEHUI

MopnenupoBanue MOJEKYJd YIVIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE
MPAKTUYECKON pabOThI: MOTYYEHHE ITHIIEHA U U3yYEHHUE €T0 CBOMCTB.

JleMoHCTpanuu:

— BuAeopparMeHT «BylKkaHu3anus pe3uHs».

! KypcuBOM B JIaHHOM TEKCTE BBLACIEHBI 3JIEMEHTHI COAEPKAHMS yu4eOHOr0 Marepuaia, KOTOphIE M3y4aroTcs B
03HAKOMUTEJILHOM ILJIaHE U HE BKIIIOYAIOTCS B COCTaB MpeIMETHBIX pe3ynbTatoB ocBoeHust OOII COO.
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JlaGopaTopHBbIE OTBITHI:

— KauecTBEHHOE OIpeziesieHue YIiiepoJa U BOJOPO/ia B OPraHMYECKUX BEIIECTBAX;

— 03HAKOMJIEHHE ¢ 00pa3lamMy IJIacTMacc, KayayKoB U PEe3HHbI;

— MOJIETIMPOBAHUE MOJIEKYJI YIIIEBOJOPOJIOB U raJIOr€HOIPOU3BOIHBIX.

[TpakTuyeckue paboOTHI:

No 1. ITonyyeHue 3THiIeHA U U3yYEHHE €T0 CBOMCTB.

Pacuérurie 3agaun

Bbuncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00OBbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUH).

— OIlpeiesIeHue MOJIEKYISIPHOM (hOpMYIIBl OPraHMUECKOTO BEIIECTBA [0 MACCOBBIM JOJISIM
ATOMOB XMMHUYECKUX DJIEMEHTOB;

— pacy€Thl IO YPAaBHEHUIO XUMHUYECKON peaKiuu

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUS

[IpenenpHBIE ONHOATOMHBIE CIUPTHL. MeETaHOI M JTAHON: CTPOCHHE, (U3NYECKHE W
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHrue. BogopoiHbie cBsI3u MEXAy MOJIEKYJaMHu cupToB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKA.

MHOroaToOMHBIE CHUPTHL. JTWICHTIIMKONIb W TIUIEPUH: CTpOeHHWe, (u3mueckue W
XMMHUYECKHE CBOMCTBA (B3auMOJIHCTBUE CO IIETOYHBIMU METaJlJIaM1, KaUeCTBEHHAsI peaKiys Ha
MHOrOaTOMHbIE CHUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NIECKHE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpaeruapl U kemownvl. DopManblIeruj, aueTalbJIerujl: CTpoeHue, (QU3NUecKue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE DEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, ¢usuueckue u xumuueckue ceoucmea (peaxyuu OKUCIEHUS U
60CCMAHOBIICHUS), NOTYYUEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpefieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsl U YKCYCHasl KHCIIOTBI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepuUKanMK), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICHIMX KAPOOHOBBIX KHUCIIOT, UX
MOIOLIEE NECUCTBUE.

CrnoxHble 3¢upbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApONH3 CIOKHBIX 3QHUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KUpPOB.

YrneBonpl: cocTaB, KiIacCU(PUKAIHS YIIEBOJAOB (MOHO-, IU- U TIOJIMCcaxapu bl ). [ moko3a —
IPOCTEUIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom menu(1l), okucnenue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bl), HaXOXICHHE B TPHPOJE, MPHUMEHEHHE,
Ouonoruueckas posib. @otocunres. PpyKTo3a Kak U30Mep IITFOKO3bI.

Caxapoza — npedcmasumens 0Oucaxapuoos, 2uopou3, HAX0JNdCOeHue 6 npupooe u
npumeHeHue.

Kpaxman u nemironosa kak npupojHsle noiauMmepsl. CTpoeHue Kpaxmaia U LEeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NIPEBPALLEHUI

[TpoBenenue, HaOMIOIEHUE U ONMKCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KAueCTBEHHbIE pPEaKLUUU OJHOATOMHBIX CHUPTOB (OkucieHue sTaHosia okcugoMm menu(Il)),
MHOTOATOMHBIX CITUPTOB (B3auMojecTBUE rauliepuHa ¢ ruapokcuaom meau(ll)), anpaernmon
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(oxucieHne aMMHUaYHbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom meau(Il),), mposenenue
IPaKTUYECKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

JlaGopaTopHBbIE OTBITHI:

— TOpEHUE CIIUPTOB;

— B3auMoOJIeiicTBYE TyHIeprHa ¢ TuapokcuoM meau(1l);

— KaueCTBEHHBIE PEAKIINHU aJIbICTUI0B (OKUCICHIE aMMUAYHBIM PACTBOPOM OKCHa cepedpa
u rugpokcuom Meau(Il));

[TpakTuyeckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOM KUCIIOTBI.

Pacuérhble 3anaun

Bbuncinenuss mo ypaBHEHHMIO XHMHYECKOM peakuud (Macchl, 00b&Ma, KOJIMYecTBa
HCXOJIHOTO BEIEeCTBA WIIM MPOLYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

— ollpeiesIeHUue MOJIEKYISIPHOM (hOpMysIbl OPraHMUECKOro BEIIEeCTBa 10 MAaCCOBBIM JOJISIM
aTOMOB XMMHMUYECKUX 3JIEMEHTOB U 110 Macce (00beMy) IPOYKTOB CTOPAHUS;

— pacy€Thl 0 YPAaBHEHUIO XUMHUYECKON PEeaKLuu

A3oTcoepiKaiie opraHndecKkne coenHeHus!

Amunsl. Memunamun u aHUIUH: cocmas, cmpoetue, usuyeckue u Xumuieckue ceoucmasd
(copenue, 83aumooeticmsue ¢ 6000U U KUCTOMAMU,).

AMUHOKHUCIOTHI Kak aMmpOoTepHbIe Oprannueckue coequHenus. dusnueckrue u XUMUYECKUE
CBOMCTBAa aMUHOKHCJIOT (Ha MpUMepe IIHIKWHA). bHojormdeckoe 3HAYCHWE AMHHOKHCIIOT.
IlenTungr.

benkn kak TpUpOTHBIC BHICOKOMOJICKYISIDHBIC COeAMHCHHS. [lepBUYHAs, BTOpUYHAS H
TpeTUyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBA OETKOB: THUAPOIM3, IEHATYpalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

BbicokoMosIeKyasIpHBbIE COeTUHEHUS

OcCHOBHBIE TOHATHS XHMHU BBICOKOMOIEKYISIPHBIX COCTUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENCHBb ITOJIMMEPH3AIUH, CpPeaHSIs MOJIeKyspHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPHU3AIIHs U MOJIUKOHICHCAIIHS.

IInacmmaccer  (nonusmuneH, — NOAUNPONUNIEH,  NOJUBUHUIXIOPUO,  NOAUCTIUPOTL).
Hamypanohoiii u cunmemuueckue Kayuyku (6ymaoueHogulil, X10ponpeHosblll U U30NPeHOBbLL).
Bonokna: unamypanvHble (X10NOK, wiepcmy, WENK), UCKYCCMBEHHblE (ayemamuoe 60710KHO,
8UCK03a), cuHmemuyeckue (Kanpou u 1daecam).

DKCTIepUMEHTAIBHBIC METO/IBI H3YUEHUS BEIIECTB U UX MPEBPANECHUI

OzHakoMiieHHEe ¢ OO0pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAcC,
KayqyKOB.

JlemoHCTpanuu:

- O3HAaKOMJIEHHE C O00pas3lamMH TPHUPOJIHBIX M WMCKYCCTBEHHBIX BOJIOKOH, ILTACTMAcCC,
Kay4yKOB
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MesknpeaMeTHbIe CBSI3H

Peanm3zanus MeXNpeIMETHBIX CBS3EH MpPU U3YYEHUM OpraHudeckod xumuu B 10 Kitacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIC MOHATHUS: SIBJICHHE, HAy4YHbBIH (akT, TUMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJECHNE, H3MEpEeHUe,
HKCIEPUMEHT, MOIECTPOBAHUE.

du3uka: MmaTepusi, JHEPTus, Macca, aTOM, JIEKTPOH, MOJIEKYJla, SHEPreTHYECKUI YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUECKUE BEIUYMHBI U €MHHLIBI NX
U3MEpEeHHUS.

Buosorus: xinerka, opranusm, Ouocdepa, oOMEeH BeIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepabl, TOPHBIE TOPO/IBI, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHo0rus: NUIIEBbIC MPOTYKTHI, OCHOBHI PAllMOHAIILHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPErapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC

Teopernyeckne 0CHOBbI XUMHH

XuUMHYECKUH dyeMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JIO0YKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepuonnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
J.1. MenpneneeBa. CBsi3b NEpUOANYECKOTO 3aKkoHa M [lepmonmdeckoil CHUCTEMBI XUMHYECKHX
anemenToB .. MeHneneeBa ¢ COBpeMEHHOM TeopHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAS
HEeNoJIsipHasl W TOJspHas, WOHHAs, MeTauinyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJEHTHOMU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHMs. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBast 107
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coequHeHuil. Homenknarypa HeopraHnueckux BEIECTB.
I'eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumunyeckass peakuus. Kiaccupukanuss XUMHUYECKUX peakuii B HEOPraHWYEeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPaHEHUS MaccChl BEIECTB, 3aKOH COXPAaHEHUS M NPEBPALLEHUS
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CKOpocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoOBecue. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHaeckas aucconuarus. CwibHbIe U cladbie 37eKTposuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KHCIas, HEHTpaibHas, wenouHas. [lonamue o 6000poOOHOM NOKA3amene
(pH) pacmeopa. Peakiiuy HOHHOTO 0OMeHa. / u0ponu3 Heopeanuieckux u Op2aHuyecKux 6euecms.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lloHsTHe 00 31eKTpojHn3e pacIiulaBoB U
pacTtBopoB cosel. [I[puMeHeHue 3eKTposin3a.

OKCIEpUMEHTAJIBHBIE METO/IBI M3yUEHUS BEILECTB U UX NPEBPALLECHUI
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Hemonctpauus Ttabmun «lleppognueckas cucreMa XHUMHYECKHX dieMeHToB J[.J.
MeneneeBay, HM3yd4eHHE MOAEIEH KPHUCTANIMUECKUX PEUIETOK, HAOJIIOACHHE M OIMCaHHE
JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (PA3JI0KEHHE EPOKCHIA BOAOPOAA B IPUCYTCTBUU
KaTaJau3aTopa, OIPEIECICHUE Cpelbl PACTBOPOB BEUIECTB C IIOMOLIBIO YHUBEPCAJIBHOIO
UH/INKATOpa, PpEakuH HOHHOTO OOMEHa), IMpOBEICHHE MpaKTHUECKOW paboThl «BriusHue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEeaKLun».

JleMoHCTpanyuu

— Buabl Tabiu «llepuoguyeckas cucrema XumMuueckux snemeHToB .M. MenneneeBa»

— MOJIEIHN KPUCTAJUINYECKUX PEIICTOK;

— pa3iIoKEHUE MEPOKCHUIA BOJOPOAA B IPUCYTCTBUU KaTaJIM3aTOPA.

JlaGopaTopHBbIE OTBITHI:

— IIpOBE/IEHUE PEAKIIMI HOHHOTO OOMEHa;

[TpakTuyeckue pabOTHI:

Pacuérnrble 3amaun

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLHUM, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM TIOHATHUS «MACCOBAs A0 BEILIECTBAY.

— pacyeTsl ¢ UCIOJIB30BAHNUEM ITOHATUS «MAcCOBas J0JI1 pACTBOPEHHOIO BEIIECTBAY;

— pacyeTsl 10 YPaBHEHUSIM XUMUYECKHUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKNE PACUYETHI;

Heopranuveckasi Xumus

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoauyeckoii cucteMe XMMUYECKUX 3JIEMEHTOB
JA.W. MenneneeBa U OCOOECHHOCTH CTpOoeHHs aroMoB. Dusnyeckue CBONWCTBa HEMETAJLIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [Tonoxenne Meramios B [lepuoanueckon cucteMe XUMUIECKUX teMeHToB J1.1.
MenneneeBa. OcoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMMUECKUN P HANpsKEHUM
METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalui, KaJdblUid, MarHwi,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTMHEHHI.

OO6mme crocoObl ToNydeHus: MeTaioB. Memannypeus. Kopposzus memannog. Cnocoowi
3awumul om Koppo3uu. lIpuMeHeHNe METaNIOB B OBITY U TEXHHUKE.

DKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLIEHUI

W3ydyenne Komiekiuu «MeTamuibl M CIUIaBb», OOpPa3I[OB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]a4, HAONIOJACHHE M OMMCAHHE JIEMOHCTPAI[MOHHBIX M JIaOOPATOPHBIX
OMBITOB (B3aMMOJCUCTBUE THUAPOKCHIA QIIOMHHHS C pacTBOpaMH KHCIOT U IIeNOYeH,
KayeCTBEHHbIE PEaKIIMH Ha KaTHOHBI METAJLIOB).

JemoHcTpanuu:

— KOJUIEKIMS «MeTasulbl ¥ CILIaBbI»;

— 00pa3Ibl HEMETAILIOB;

JlabopaTopHbIE OMBITHI:

— B3aUMOJIEHCTBHE THAPOKCHAA AQlIOMUHHUS C pPacTBOpaMU KHUCIOT U UIenoued; —
KayeCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJIJIOB;

— KaueCTBEHHBIE PEAKIIMU Ha AaHUOHBI.

[TpakTuueckue pabOTHI:

Ne 1. Pemienne sxcnepuMeHTaIbHBIX 33a4 110 TeMe «MeTab»;

Ne 2. Pemienue skciepuMEHTANIBHBIX 3a71a4 10 Teme «HemeTambiy.
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Ne3. Penienue skcriepuMEHTaNbHBIX 3371a4 110 TeMe «l eHeThyeckasi CBA3b OPraHUueCKUX U
HEOPraHUYECKUX BELIECCTBY

Pacuérurie 3agaun

PacuéTer Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
i 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl MacChl (00bEMaA, KOTMUECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CIU OJTHO M3 BEIIECTB UMEET MIPUMECH.

— pacdeTbl Macchl (00beMa, KOJMMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUH, €CIIM OJHO W3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEICICHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOI'O BELIECTBA;

— pacyeThl Macchl BEIIECTBAa WM 00beMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKIUU BEIIECTB; pacdeThl Macchl (0O0beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET IMMPUMECH

XuMHS U KM3Hb

Ponb xumum B 00ecTieueHUH SKOJIOTHIECKOM, SHEPreTHIeCKON W MUIIeBON 0€30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIUM.

[TpencraBnenust 00 OOMIMX HAYIHBIX IPUHIIUTIAX TPOMBIIIIICHHOTO MTOTYICHHS BAXKHEHIIINX
BCIICCTB.

UenoBek B MHpE BEIIECTB M MAaTEPHAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKLMOHHBbIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHMYECKUE U MUHEPAIbHBIC YIO0OPCHUSI.

XuMHus U 370pOBbE YEJIOBEKA: IMpaBUjIa HMCIIOJIb30BaHHUS JICKAPCTBEHHBIX IMPENapaToB,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IMPENapaToOB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

Me:xnpeameTHblie CBA3U

Peanuzanus MexnpeMeTHBIX CBS3€H P U3y4eHUHU 00IIel 1 HeoOpraHuyeckoi xumuu B 11
KJIaCcCe OCYIIECTBIISIETCSI YePe3 MUCTOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MMOHATUM, TaK U
MOHSATUH, SBISAIOMINUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHs, aHaAJIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, SIBJICHHE.

®du3nKa: mMaTepus, SHEPIusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

Buonorus: xnerka, opraHusM, SKOcUCTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MmuHEpabl, rOpHBIE TOPOBI, TOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, PECYPCHI.

TexHos0rNs: XUMHYECKasi IPOMBILUIEHHOCTb, METAJLTYPIrHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHraiosB, CEbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpuaios, SJICKTPOHHAaA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OOYYarOUIMMHCS
porpaMM CpegHero obmiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meTonndeckoif OCHOBOM Uisi pa3pabOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IpOrpaMM CpeAHEro o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS NPEeIMETA « X UMHUSI» Ha YPOBHE CPEIHET0 00I1ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOUIME COCTaBIIAIOIIUE:
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—O0CO3HAHHE OOYYAIOUIMMHCA POCCHICKON T'pa)KIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEICHUIO;

—HAJIMYME MOTUBAIUHU K O0yUYEHUIO;

—IIeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTU Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUN Oa30BOM HAYKH XUMUU;

~TOTOBHOCTh U CHOCOOHOCTh OOY4YaIOLIMXCS PYKOBOJACTBOBATHCSA B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

—HaJM4Yue TPABOCO3HAHUS HKOJOTHYECKOW KYIBTYpPHl M CIIOCOOHOCTH CTAaBHUTh IENU H
CTPOUTh >KU3HEHHBIE IUIaHbl. JIMUHOCTHBIE pE3yJabTaThl OCBOCHMS MpeaMeTa <« XUMHs»
JOCTUTAIOTCS B €IMHCTBE Y4YeOHOM W BOCHHMTATENBHOW JEATEIBHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U HJeallaMU
POCCHIICKOTO Tpa)XIaHCKOTO OOINEeCTBa, MPHHATHIMH B OOIIECTBE HOPMAMU M IPaBHJIAMH
IOBEJICHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CAMOIO3HAHUs, CaMOpPa3BUTUS M HPAaBCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YYaIOLIUXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMUSI» OTPaXkarT c(HOPMUPOBAHHOCTD
OTIBITA ITO3HABATEIHHON U PAKTUYECKOH S TETHHOCTH 00YJAIOLIMXCS IO PeaTU3aI[iH IPUHSTHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHMS:

—O0CO3HaHUs 00YYaIOLMMHKCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 0053aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBONOPSIKY;

~IPE/CTaBIECHUS O COLMAIbHBIX HOPMax W MPaBUIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

~TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH MPH CO3JaHUU YIEOHBIX TPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

~CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBbI, HAMEPEHMUS, JIOTUKY U apIyMEHThI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

—~I[EHHOCTHOTO OTHOILIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEIUI0 OTE€YECTBEHHOM
XUMHUU;

—YBa)XE€HUS K IPOIECCY TBOPUECTBA B 0O0JIACTH TEOPUU U IMPAKTUUYECKOIO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJIIOJICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

—MHTEpeca M I[I03HABATEIbHBIX MOTHMBOB B IIOJYYEHUU M IOCIEIYIOIIEM aHAJIN3E
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

—HpPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MOBEICHNUS;

—CIIOCOOHOCTH OLIEHMBAaTh CHUTYyallud, CBA3aHHbIE C XHMHUYECKMMHU SIBICHUSIMH, WU
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

~TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M TOCTYNKH CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITHX MOCTYIKOB;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

—~TIOHUMAaHUsl LEHHOCTEH 3/I0pOBOrO0 M 0O€30MacHOro oOpasza >XU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

—CoOMI0ZIeHNs] MTpaBU 0€30IacHOr0 OOpallleHUs] C BELIECTBAMU B OBITY, MOBCEIHEBHOM
’KU3HU U B TPYJOBOU J€SITENbHOCTH;

—~TOHUMAaHUS IICHHOCTU TIPAaBWJI HWHAWBUIYAIBHOTO W KOJJIGKTMBHOTO O€30IacHOTO
HOBEJICHUS B CUTYaLUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

—OCO3HAHHUS MOCIEICTBUI M HENPUATUS BPEIHBIX NPUBBIUEK (YHNOTpeOJeHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUs);
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5) TPy10BOT0 BOCIIMTAHMS

—KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATEeNIbCKONH JAESITeTbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

—YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH MPAKTHUECKUX 3a/Jad COIHAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

—HMHTepeca K MPaKTUYECKOMY HM3YUYEHHIO MpoQeccuii pa3inyHOro poja, B TOM UHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

—YBaXKEHUS K TPYAY, JIOJIAM TpyAa U pe3ysbTaTaM TPYI0BOU JAesITeIbHOCTH;

—TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIWBHUIYaTbHOW TPACKTOPHH 0Opa30oBaHUS,
Oynyueil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCTBa;

6) 3K0JOrH4eCKOro BOCUTAHMSA .

—9KOJIOTHYECKHU 11eTIECO00Pa3HOTO OTHOILIECHHUS K MPUPOJIC, KAK UCTOUHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

—~TIOHUMAaHUs II100aJTFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM, BIUSHUS IKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

—0CO3HaHUs HEOOXOAMMOCTH UCITIOJIB30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUSI BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

—aKTUBHOTO HEMPUATHS JACUCTBUMN, MPUHOCAIINX BPE OKPYKAIOIICH MPUPOJHOU Cpee,
YMEHHsI TPOTHO3UPOBATH HEOIAroNpuUsTHBIE HKOJIOTMYECKHE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

—HAJIMYUS Pa3BUTOTO SKOJOTMUECKOTO MBIIUICHUS, SKOJOTMYECKON KYyIbTYphl, OIbBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

—c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

~TIOHUMaHUsl CcrnenupuK XUMHH KaK HayKd, OCO3HaHus €€ poiu B (HOPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

—yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJII COBPEMEHHOM IMBUIM3AINM: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIIEHNUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIINHBI,
o0ecreueHnH yCIOBUN YCTICITHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

—€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: TIOHMMAaHHUS CYINIHOCTH METOJOB TTO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBL30BATh MONy4yaeMble 3HAHUSI IS
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOMIEr0o MHUpa W MPOUCXOMSIIMHNX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYSHUS JJOCTOBEPHBIX BHIBOJIOB;

—CTMOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl pEIICHUS TIPpoOieM
B PEATHHBIX KU3HEHHBIX CUTYaIIUSX;

—HMHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AESITENIbHOCTH;

—TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHM3HEHHBIMU
MOTPEOHOCTSAMH;

—WHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuyHbix cdepax mpodheccruoHaTbHON
JIeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3yJabTaThl OCBOCHHs y4eOHOTO MpenMeTra «XHUMHUS» Ha YpOBHE
cpenHero o01ero oOpa3oBaHus BKIIOYAOT:

—3HauUMBbIEe U1 (DOPMUPOBAHHS MHPOBO33PEHHS OOYHAIOUIMXCS MEKIUCIUIUTMHAPHbIC
(MeXIIpeAMETHBIE) OOLICHAYYHbIE TOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienru UKy METOIOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKkT, MPUHLIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

—yYHHUBEpCAIbHBIC  y4eOHble  JAeHCTBUS  (IIO3HABATEIbHbIE,  KOMMYHHMKATHUBHBIC,
peryisaTuBHbBIE), obecneunBaone (OpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00Yy4JaromuXcs;

~CIOCOOHOCTh ~ OOy4aroIuXCs  UCIOJIB30BATh ~ OCBOGHHBIE  MEXKAWCLUIIIMHAPHBIE,
MHPOBO33pPEHUYECKNE 3HAHHMS M YyHUBEpCAJIbHbIC y4YEeOHbIC ACHCTBHS B IO3HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

MeranpenmMeTHsie pe3ynbTaThl OTPaXKAIOT OBJAJCHHE YHHBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHUBePcAJIbHbIE YUueOHbIe 1elCTBUS
ba3oBble TOTMYECKHUE IEUCTBHUS:

—CaMOCTOSTENIHHO (OPMYIMPOBATh W AKTYAIM3HPOBATH IPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

—OMpeNeNsaTh IeNU ACATEIBHOCTH, 3aaBas MapaMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTb PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

—UCIOJIb30BaTh MPU OCBOCHUHM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIACISTH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHS JJIs1 OOBSICHEHUS OT/IEIBHBIX (DAKTOB U SIBJICHUM;

—BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KJIacCU(UKALIMK BEIIECTB U XUMUYECKUX PEAKIUH;

—yCTaHABJIMBATh PUUMHHO-CJICICTBEHHBIE CBSI3H MEXK/Iy H3y4aeMbIMU SBJICHUSIMU;

—CTPOHUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMaTPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

—~TIPUMEHSTH B MPOIIECCE MMO3HAHMS, UCTIOIb3YEMbIE B XUMHH CUMBOJIMYECKHUE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE MIPEACTABICHUS s
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.
ba3zoBkle uccliieoBaTenbCKUE ICUCTBUS:

—BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKITU;

—dopMynupoBaTh I[ETU W 3aJa4d MCCIEAOBAaHUS, WCIIOJIb30BAaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

—BIAJCTh HABBIKAMH CAMOCTOSATEILHOTO IUUIAHUPOBAHMS M TIPOBEICHHS YYCHHUUYECKUX
DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOII0OIaTh 32 XOJOM IMPOIIECcca, CaAMOCTOSTENIEHO
IIPOTHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

—TpUoOpeTaTh OMNBIT YYCHHUYECKON HCCIeIOBATENbCKOW U TMPOEKTHOW NIeATEIhbHOCTH,
MPOSIBJIATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOJ/IOB [TO3HAHMUSL.

Pabora ¢ undopmariuei:
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—OpHEHTHPOBATbCA B PA3JIMYHBIX HMCTOYHMKAX HH(popMaruu (Hay4dHO-TIOMYJISIPHAS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

—(opMynHUpoBaTh 3aMpoChl M MPUMEHATH pa3IMYHbIE METOABI NpPU TOHCKE U OTOOpe
uHpOopMaLnu, HeOOXOAUMOM Ui BBINOJIHEHHsI yU€OHbIX 3a7au OIPeeIEHHOIO THIIA;

—~TpUOOpPETaTh OMBIT UCIOIb30BaHUS UH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN H
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

—CaMOCTOSITEIIbHO BHIOMPATh ONTUMAIBHYIO (OPMY MPEACTaBICHUS HH(POPMAINH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

—HCIIOJIb30BaTh HAYYHBIA S3bIK B KauyecTBE CpEACTBA NpU paboTe C XHUMHUYECKOM
uHpopMaLuel: MPUMEHATb MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKUe) 3HAKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

~HCII0JIb30BaTh U NPeoOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.
KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

—3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOll TEMbI B XO/€ 1MAJIOra W/WIH IUCKYCCUH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIIHHO  BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

—BBICTYNIATh C MPE3CHTAIlEeN Pe3yabTaTOB MO3HABATEIBHON JESITEIHHOCTH, MOIY4ECHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHUM XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta U (OpMYIMpPOBATH BBIBOJbI 10 pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUI TyTEM COTJIACOBAHMS IMO3UIMA B XOA€ OOCyXaeHus W oOMeHa MHEHHSIMH,
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.
PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

—CaMOCTOSITEIbHO TJIAHMPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JESATEIbHOCTD,
ompenenss e€ IeTu W 3aJadd, KOHTPOJHMPOBATH M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUTM JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

—OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATENPHOCTH Ha OCHOBE CaMOaHajm3a W
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUUYECKONW COCTABIISIONIEH €CTECTBEHHOHAYYHON
KapTUHBI MHpA, POJTU XUMHH B TO3HAHUU SIBICHUH TPUPOJIBI, B POPMHUPOBAHUHU MBIIIJICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perieHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJIIpHAs Macca, MOJIIPHBIH OOBEM, YIJIEpOAHBIA  CKEJET,
GyHKIIMOHATIbHAS TPYIMIMa, paguKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHMUYECKUN pPsiA, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSTUHEHMUS);

TEOpPHH W 3aKOHBI (TEOpHsl CTPOCHHUsI opraHWYecKkux BemiecTB A.M. bytiepoBa, 3akoH
COXpaHEHHUsI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU;
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MHUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIINE B OCHOBE NOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUN, (PAKTOJIOTHYECKHE CBEJEHUSI O CBOWMCTBAaxX, COCTaBe, MOJIYYEHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BAKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M NPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME ITOHATHUS IIPU ONMCAHUHU COCTAaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKLWW, U3rOTaBIMBATh MOJAEIIA MOJIEKYJ OPTaHMYECKHX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB 110 WX COCTaBY M CTPOCHHIO K OIpENeN€HHOMY KJIacCy/Tpylme COeIuHEHHN
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAIlMe COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHUX BEIIECTB (STUJICH, MPOMHIICH,
alleTUJICH, STHJICHIJHMKONb, TIHLEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTa, TIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XHMHUYECKOW CBA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A.M. bytnepoBa aiis 00BsICHEHUS 3aBUCUMOCTHA CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTaH, aTaH, TUJICH, IPOIUJIEH, alleTUJIeH, OyTraaueH-1,3, metmnOyraauenl,3, 6eH3011, METAHOII,
ATAaHOJI, ITUJICHIJIMKOJb, TIIMLIEPHUH, (DEeHOJ, alleTanbIerus, MypaBbUHasi U YKCYCHasi KHCIIOTHI,
[JII0K03a, Kpaxmaj, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUIIOCTPUPOBATh TI'€HETUYECKYIO
CBSI3b MEXAY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKLUI C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKHM YIJIEBOJAOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKHU;

c(OpPMUPOBAHHOCTh YMEHMHM MPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOAYKTA PEAKIIUH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMON 3HAHUNH 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPU M3YYEHUU BEHIECTB M XHUMUYECKUX SIBJICHUN
(HaOmofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBUjia MOJb30BAHUS XUMHUUYECKOU MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBINOJIHATH XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3YYEHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINN OPTraHNYECKUX BEIIECTB, ICHATYpaLus OSIKOB [P HarpEeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 0OpaIieHu!
C BeILIeCTBaMH U J1A0OpaTOpPHBIM O00OPYJOBaHHEM, MPEACTABIATH PE3YJNbTaThl XHUMHUYECKOTO
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JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U (OpMYIHPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKH aHAIM3MPOBATH XUMHUYECKYIO HH(pOpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nndopmanmu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh TMpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHON Cpesbl, 0OCO3HaBaTh ONACHOCTh BO3ECHCTBHS Ha >KMBBIE OPTaHU3MBbI
ONpEENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHiTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HA OPTaHU3M
YEJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXHOCTSIMU 37J0POBbSI: YMEHHUE INPUMEHSATh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

11 KJIACC

[TpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast U HeoOpraHuYecKas XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHHUIN: 0 XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS] K CBOEMY 30POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakliy, XHMUYECKOe PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS IIEKTPOIUTHIECKON
quccounanuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEILECTB,
3aKOH COXPAaHEHHUs W TPEBpAllleHUs SHEPTUH TPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEKAllhue B OCHOBE TMOHHMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYeHUH W O€30MaCHOM HCITOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JAEITeTbHOCTH YEeTOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKU MOHATUN, YCTAaHABIMBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETaméHas W3BECTh, MUTHEBAs COJa, MUPHUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OMPEIEISITh BAJIGHTHOCTh U CTETICHh OKHUCIICHUSI XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThdecKasi, BOJOPOJAHAs) B COCIMHECHMSX, TUN KPUCTAUIMUECKOW PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAsi, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIICIKHOCTh HEOPTAHMUECKUX BEIECTB
M0 UX COCTABY K OMpPEACIEHHOMY KJIAcCy/Tpyniie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH);
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c()OPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICH Mepuoaudeckoro 3akona J[.M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOEHUE  AaTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos llepuoanueckoil cucremMbl xumuueckux ieMeHTos 1. 1.
MenesneeBa, HCHONB3YS TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIINY, «IHEPreTHUCCKUE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUH 1o nepuoaam u rpymnmnam [lepuoanueckoil cucrembl XuMudeckux snemeHTos J[. .
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMHUUECKHUE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHbIX KJIACCOB, MOATBEP)KIaTh CYIIECTBOBAHUE I€HETHUECKOMN
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIIACCU(UIUPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY J((EeKTy peakiuH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peaKLUi pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpaIEHHbIE YPAaBHEHUS pPEaKlUii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX STU
peakuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH PEAKIUHU, MOATBEPKIAAIOIINE KAaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTb OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIUU OT
pa3NnYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke c(hopMHUpOBAaHHOCTH
Mpe/CTaBICHUH 00 OOIMX HAyYHBIX MPUHIMIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCICHUS C UCIOJb30BAaHUEM TOHATHSA
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUM Ta30B MPU XMUMHUYECKHX
peakIMx, Macchl BellecTBa UM 00bEMa Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIN
00BEMY OJJTHOTO U3 YYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJTH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHHUPOBATh M BBIIOJHATh XUMHUYECKHUH JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro oOMeHa, KaueCTBEHHbIE peaklMHU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€301aCHOCTH MPH OOpaIlleHNH C BELIECTBAMH U JJAOOpaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GOpMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MAaCCOBOM KOMMYHUKAIMH, IHTEpHET U IpYyrux);



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAAaTh TMpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA YKUBBIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHMMAasi cMbIch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBUICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00YYaroIIUXCSl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsS: YMEHHE NPUMEHSTh
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMHUICCKUX SBIICHUH.
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10 KJIACC
No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtoabl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0Opa3oBaTeNbHbBIE PECYPCHI
paboTsI || paboTHI

Pa3znea 1. TeopeTuueckue 0CHOBBI OPraHUYECKOM

XHUMHH

AJIKCHBI, AJIKaAUCHBI,
AJIKMHBbI

MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpalI€HHOi) hopmyn
YTJIEBOAOPOIOB IO COCTaBY M CTPOCHMIO, HA3bIBATh UX IO

1.1 |IIpeamer 2 1 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH (BBISBISITH X XapaKTEPHBIC OO0mako 3HaHMi
OpPraHUYeCKON XUMUH. MPU3HAKH), YCTAaHABIMBATH MX B3aMMOCBSI3b. https://school.oblakoz.ru/m
Teopus crpoeHUs [IpuMEHSTh MOJ0KEHHSI TEOPUHU CTPOSHHUS OPTaHUYECKHUX BEIIECTB aterials/495725
OpraHUYeCKUX A.M. bytnepoBa 17151 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILLECTB OT MX
COeTMHEHU I COCTaBa M CTPOCHHSI.

A.M. bytneposa Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY JUISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) hopMyIt
OpPTraHUYECKUX BEIIECTB.
OmnpenensaTs BUIbI XUMUYECKOH CBA3M (OMHApPHBIE, KPATHBIE) B
OpPTaHUYECKUX COCTUHECHUSX.
PackpbIBaTh pojib OpraHMYeCcKoi XUMUU B IPUPOJIE, XapaKTepU30BaTh €
3HAa4YCHUE B )KU3HU YEJIOBEKA, HIUTIOCTPUPOBATH CBSI3b C APYTUMH
HayKaMHu.
Habmronate ¥ onuchIBaTh JEMOHCTPAIIMOHHBIE OTIBITHI; TIPOBOJIUTH U
OIMCBIBATH JIAOOPATOPHBIE ONBITHI U MPAKTHUECKUE pabOThHI

Pasnen 2. Yraesoaopoast

2.1 |[IpenensHbIC 4 1 1 ||PackpbiBaTh CMBICI N3y4aeMbIX MOHATHH (BBISBISATH UX XapaKTEePHbIE Ob6nako 3HaHUM
YTJIEBOAOPOIBI — MIPU3HAKH), YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BATh https://school.oblakoz.ru/m
AJTKaHBI COOTBETCTBYIOIIHE MTOHATHS IPU OMUCAHUU COCTaBa, CTPOCHUS U aterials/495725

2.2 |[HenpenenbHbie 6 1 1 |[MpeBpalieHui OpraHuecknX coeTMHEHNH. O6aKo 3HAHUH
YTJIEBOJIOPOIBI: Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJICHUS https://school.oblakoz.ru/m

aterials/495725
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Ne Haunmenopanme KomnnuectBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
POTPaMMBI bIe KHe 00yJaroIIuXCst o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI

2.3 |[Apomaruueckue 2 CHUCTEMAaTHYECKONH HOMEHKJIAType; MPUBOIUTH TPUBUAIbHBIC Ha3BaHus  ||O0IaK0 3HAHUM
YIJIEBOIOPOIBI OT/CIIbHBIX MPEICTABUTENICH YIIIEBOIOPOJIOB. https://school.oblakoz.ru/m

Onpenenarb BUABI XUMUYECKOM CBSI3M B MOJIEKYJIaX YIJIEBOJIOPOOB; aterials/495725

2.4 |Tipuponmnsie 1 1 XapaKTEepU30BaTh 3aBUCUMOCTh peaKuI/IOHH?ﬁ CIIOCOOHOCTHU O61aK0 3HAHUIA
MCTOYHNKN YHICBOLOPOLOB OT KpaTHOCTH KOBAICHTHON CBA3H. https://school.oblakoz.ru/m

XapakTepru3oBaTh COCTaB, CTPOCHHUE, IPUMEHEHHE, (U3HUSCKUC U aterials/495725

YrJIeBOAOPOAOB U UX

HepepaGOTKa XUMHNYCCKHUEC CBOMCTBA, BA’KHCHUIIINC CIIOCOOBI TOJIYYCHUA TUIINYHBIX

[Ipe/ICTaBUTENEN pa3IMUHbIX KJIACCOB YIJI€BOJOPOAOB (METaHa, 3TaHa,
STHJICHA, alleTuiieHa, Oyraauena -1,3, 6eHsona, Tonyoma).

BBISBIIATE TEHETHUECKYIO CBSA3b MEXKIY YIIIEBOAOPOAAMU U
MOJITBEPXK/1aTh €€ HAJIMYME YPaBHEHUSMHU COOTBETCTBYIOLIMX
XUMHAYECKHX PEAKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX
(opMy1.0praHUYEeCKUX BEIECTB.

YcTaHaBnuBaTh NPUHAIIEKHOCTD BEILIECTB K ONPE/IEIIEHHOMY KJlaccy.
XapakTepHu30BaTh HCTOUYHUKH YTIEBOJOPOAHOIO ChIpbs (HE(DTH,
MIPUPOJIHBIN ra3, yrojs), CIOCOObI X MEPepPabOTKH U MPAKTUUECKOE
MIPUMEHEHHE MOJTY4aeMBbIX MPOTYKTOB.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — IIPOBEICHNE,
HaOJII0ICHNE U ONMCaHNe XMMUYECKOT0 SKCIIepUMEHTa (J1abopaTopHble
OTIBITHI U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 6€30MacHOM paboOTHI B J1AOOPAaTOPUH MTPH
WCTIOJIH30BAHUU XUMHUECKOW TTOCYIBI M 000OPYAOBaHUS, a TAKKE
MpaBHUIaM OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMHU
BBINOJIHEHUS TAOOPAaTOPHBIX ONBITOB M MPAKTHUYECKUX paboT 1o
MOJTYYSHHIO U M3YYCHHIO OPTaHWIECKHUX BEIIECTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEpUMEHTa B (hOpMeE 3alUCH ypaBHEHU I
COOTBETCTBYIOIINX PEAKIIUH H JeNIaTh BEIBOIBI HA UX OCHOBE.
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COCTaBy U CTPOCHUIO, HA3BIBATH HUX 110 CHUCTEMATHUYECKOU HOMCHKIJIATypE,
MIPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS OT/IEIBHBIX MPEJACTaBUTEICH
KUCJIOPOJCOAEPKAIINX COCTUHEHUI.

XapakTepus3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKUE U
XUMHUYCCKUC CBOI\/JICTBa, Ba)KHEHIIINE CIIOCOOBI MOJIYYCHU A TUIINYHBIX
MpeICTaBUTENEH Pa3IMUHbIX KJIACCOB KHCIOPOACOAEPKAIINX
COeTMHEHMH (METaHoJa, 3TaHoJIa, TIUIepuHa, peHomna, hopManbaeruia,
areTanbJeruaa, yKCyCHOM KHCIOTHI, TIIFOKO3bI, CaXapo3bl, Kpaxmarna,
HeJ'IJ'IIOJ'IOSI)I); BBIABIIATh TCHETHYCCKYIO CBA3b MCXKIY HUMHU U
MOATBEPKIaTh € HATNYKNe YPAaBHEHUSIMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIUi C UCTIOJIB30BAHUEM CTPYKTYPHBIX (popMyIL.
OnuceiBaTh COCTAaB, XUMHUECKOE CTPOCHHUE U IPUMEHEHUE KUPOB,

XapaKTCPU30BaATh UX SHAYCHUC IJIA ) KUSHCACATCIIbHOCTU OPraHU3MOB.

Ne HaumenoBanue KomnuecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IPOrpPaMMBI bIe e 00yYaroIHXCsI o0pa3oBaTenbHbIE PECYPCHI
paboTHI | pabOTHI
[IpoBOANTH BHIYMCIICHUS AJISl OTIPEACIICHUSI MOJIEKYIIPHOU (HOPMYIIbI
OpPraHMYECKOT0 BEIIECTBA, 10 YPABHEHUIO XUMUUECKON pPEaKIIUH.
CaMocTOosATENbHO MIIAHUPOBATh U OCYUIECTBIIATH CBOIO MO3HABATEIbHYIO
JeSTENIbHOCTD; IPUHUMATh AKTUBHOE yYacTHE B IPYNIIOBON yueOHOMI
NEeATEIbHOCTH
|Pa3z1en 3. Kuciiopoacosep:kauiue oprannyecKie coeIMHeHus1
3.1 ||Couptel. @enon 3 1 PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH (BBIABIATH UX XapaKTEPHbIE Oo6nako 3HaHUI
MPU3HAKH), YCTAaHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BAThH https://school.oblakoz.ru/m
COOTBETCTBYIOIINE MIOHSTHUS TPH ONMCAHUH COCTaBa, CTPOCHUS U aterials/495725
3.2 ||Anbaerumsl. 5 1 2 ||mpeBpaleHuii OpraHu4eCKUX COEAUHEHUM. O61aK0 3HAHMI
Kap6OoHOBBIE KHCIIOTHI. Vcnonb30BaTh XUMIMECKYHO CUMBOJTMKY IS COCTABIICHHS https://school.oblakoz.ru/m
CI10KHBIE SPUPDL. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILEHHOM) GOPMYI  |5terials/495725
Kuper OpPraHMYECKUX BEIIECTB.
3.3 |[Vroesons: 3 1 YcTaHaBIMBaTh NPUHAIJIEKHOCTD BEILIECTB K ONPEEIIEHHOMY KJIacCy IO oY p—

https://school.oblakoz.ru/m
aterials/495725
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 POPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTHKA ACATEIbHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Oco3HaBaTh ONACHOCTH BO3ACHCTBHUS HA )KUBBIE OPTraHU3MBI
OIIPCACIICHHBIX OPTraHNYCCKUX BCUICCTB, NOACHATH HAa IpUMEpax
CIIOCOOBI YMEHBILICHUS ¥ IPEAOTBPAILCHUS MX BPEIHOTO BO3ACHCTBYS Ha
OpraHM3M 4YeJIOBeKa.

Vcrionp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHUS — IIPOBEICHUE,
HaOJII0/ICHNE U ONMCAHUE XMMHUYECKOT0 SKCIIEpUMEHTa (JlabopaTopHbIe
OIIBITHI M TPAKTUYECKUE PAOOTHI).

CrnenoBath npaBuiiaM 0e301acHoOi paboThl B 1a00paTOpuu Ipu
UCTIOJIb30BAHUH XMMHUYECKOH TTOCY Bl M 000pYIOBaHHS, a TAKKE
IIpaBHJIaM 06paHICHI/IH C BCICCTBAMHU B COOTBETCTBUU C HHCTPYKIHUAMU
BBIITOJTHEHUS Ta00PaTOPHBIX OMBITOB M MPAKTHYECKUX padoT 1o
MOJIYUYCHUIO N U3YYCHHUIO OPTaHNYCCKUX BCIICCTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B (JOpMeE 3alHCH YpaBHEHU
COOTBCTCTBYIOIIHUX peaKIII/II\/’I n A€JIaTh BBIBOJABI HA UX OCHOBC.
[IpoBOIUTH BBIYMCIICHUS TS ONPEACTICHUSI MOJIEKYISIPHOM (hopMyIibl
OPTraHUYeCKOTO BEUIECTBA, 10 YPABHEHUIO XUMUYECKOH PEaKIIHH.
CamocToATeNnbHO MIIaHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO
JeSTeNIbHOCTh; IPUHUMATh AKTUBHOE y4acTHE B IPYNIIOBON yueOHOMI
JeSITebHOCTH

|Pa311

el 4. A3oTcoaep:kaiiye opraHudeckue coeTuHeHu

b |

4.1

AMUHBI.
AMUHOKHCIIOTEL.
benku

2

PackpbIBaTh CMBICI N3y4aeMbIX MOHATUH (BBISBIATH UX XapaKTepHbIE
MIPU3HAKH), YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS P ONIMCAHUU COCTABA, CTPOCHUS U
[IPEBPAIICHUN OPraHUYECKUX COCIUHEHUN.

Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) hopMyn
OpPraHWYECKHUX BEIIECTB.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/495725
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

Kowntp- || IIpaxt-
131 KHe
paboTHI | pabOTHI

Metopl 1 POPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTHKA ACATEIbHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

OnpenensTh NPUHAAICKHOCTh BEIIECTB K ONPEICICHHOMY KIIacCy IO
COCTaBY U CTPOCHHIO, HA3bIBATh UX MO CUCTEMATUYE€CKOW HOMEHKIATYPE;
MIPUBOJIUTH TPUBHUATIbHBIC HA3BAHUS OT/IEIbHBIX MPEACTaBUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOCHHUE, IPUMEHEHHE, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA, BAYKHEHIIINE CITIOCOOBI OMYyYEHUS! THITHYHBIX
MpeACTaBUTENCH a30TCOIEPKAINUX COSTMHEHUH (METUIIaMUHA, TJIUIMHA,
OCIIKOB).

OrnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OETIKOB; MOACHSTH
Ha IpUMepax 3HaueHue OeNKOB ISl OpraHu3Ma 4elloBeKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIC METOIbI ITO3HAHUS — HA0JIIO1aTh U
OTHCHIBATh IEMOHCTPAIMOHHBIN KCIIEPUMEHT.

CaMocCTOSATENbHO IUIAHUPOBATH U OCYIIECTBISATH CBOIO I03HABATEIBHYIO
NeSTeNbHOCTh; MPUHUMATh AKTUBHOE YYacTHE B TPYIIOBOM yueOHOM

e TeTbHOCTH

|Pa3zl

eJ1 5. BeicokoMoJIeKyasip

HbI€ COCAUHCHUSA

5.1

IInacTmacchel.
Kayuyku. Bonokna

2

1

Bnagets n3ydaeMbpIMU XUMHUYECKUMHU NOHATUSIMU: PACKPBIBATh CMBICT
M3Yy4aeMbIX MOHATHI U MPUMEHSTh 3TH MOHATUS IPU OIIMCAHUU COCTaBa
U CTPOEHMS BBICOKOMOJIEKYJIIPHBIX OPTraHUYECKUX BELIECTB, IS
00BSICHEHUS OTAENBbHBIX ()aKTOB U SIBICHUH.

Hcnonp30BaTh XMMUUYECKYHO0 CUMBOJIMKY JIJISl COCTABIIEHUS CTPYKTYPHBIX
(hopmyn BEIIECTB U ypaBHEHUHN PEaKIIU TTOJIMMEPU3AITUU 1
MTOJINKOHICHCALINN.

OnuceiBaTh COCTaB, CTPOEHUE, OCHOBHBIE CBOWCTBA Kay4yKOB, Harboiee
pacnpoCTpaHEHHBIX BUIOB IJIACTMACC, BOJIOKOH; IPUMEHEHHE B
Pa3TUYHbBIX OTPACIISIX.

Vcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0aTh U
OIHCHIBATh IEMOHCTPALIMOHHBIN 3KCIIEPUMEHT

O01aKk0 3HaHU

https://school.oblakoz.ru/m
aterials/495725

HHOBTOpeHI/Ie,

[ 2]
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
[IPOTrpaMMBbI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
[ToBTOpEeHUE M 4 4
000011IeHNE

| 34 ] 12 | 4

|OBIIEE KOJIMYECTBO YACOB I10 [TIPOIPAMME
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11 KJIACC
Ne HanmeHnoBanue KonunuecTBo uacoB
n/n Pa3zAeiioB U TEM Bcero|| Koutp- || ITpakr- Mertob1 ¥ pOPMBI OpPraHU3aIHH 00YUCHHUS. DnexTpoHHbIe (IUPPOBEIE)
IIpOrpamMMEl Bie Krie XapakTepuCTHKa ACATEIHHOCTH 00yYaIOIUXCS o0pa3oBaTeNbHbBIE PECYPCHI
paboTsl || paboThI
|Pa3neﬂ 1. TeopeTnyeckne OCHOBbI XMMHH
1.1 ||Ctpoenue aToma. 2 1 PackpbIBaTh CMBICI U3Y4aeMbIX MOHATHH (BBISBISATH HX XapaKTEPHbIE Ob6nako 3HaHU
[Mepuoanyeckuii 3aK0H MPU3HAKH), YCTAaHABIMBATH MX B3aMMOCBSI3b. https://school.oblakoz.ru/m
u Ilepuonnueckas PackpsiBath cMmbIca nepuoauyeckoro 3akona /.M. MenneneeBa u aterials/495726
crcTeMa XUMHYECKUX JEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO U
AJIEMEHTOB MPOTHOCTUYECKYIO (PYHKIIMH.
J.1. Menneneesa XapakTepru30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB XUMHYECKHUX
3JIEMEHTOB 1—4 MepHoI0B, UCIIOIb3Ys MOHSITHUSA S-, P-, d-3JICKTPOHHBIE
opOUTaNN, SHEPreTUUECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
3JIEMEHTOB M UX COEAMHEHUH 10 nepruoaam u rpymnmnam [lepunogunueckoit
cuctemsl /.M. MeHnneneera
1.2 ||Ctpoenue BemiecTBa. 2 1 PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBIAETATh UX XapaKTepHbIE Ob6nako 3HaHUN
Msuoroobpasue MPU3HAKH) ¥ IPUMEHSTH 9TH MOHSATHS TIPH OTIMCAaHNUHU COCTaBa U https://school.oblakoz.ru/m
BEILIECTB CTPOEHHMSI BEILIECTB, 1151 O0BSCHEHUS OTAENbHBIX ()aKTOB U SIBICHUH. aterials/495726
1.3 || Xumunueckue peaknuu | 10 2 OmnpenensiTh BUIbI XUMUYECKON CBSI3H (KOBaJICHTHOMN, HOHHOM, O61aKO 3HAHMUIA

METAJNINYECKON, BOJIOPOAHON) B COEAMHEHMSIX; THI KPUCTANINYECKON
pPEETKA KOHKPETHOTO BEILIECTBA.

OnpenensiTb BAIEHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
B COCMHEHUAX PA3JIMYHOIO COCTABA.

[IpoBOINTH BEIUUCIEHUS C UCIIOJIB30BAHUEM ITOHATHUS «MaccoBas A0JIS
BEILIECTBA B PACTBOPEN.

BiageTs n3yyaeMbIMU XUMUYECKUMH MTOHSATUSMH.

OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUHU OT pa3InyHbIX
(haxkTOpOB.

OnpenensTs XapakTep CMEIEHUS XMMUUECKOTO paBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3jeicTBus (mpunuun Jle Hlatense).

https://school.oblakoz.ru/m
aterials/495726
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

CocTaBisTh ypaBHEHHS PEAKIUN PA3TUUHBIX TUTIOB; MTOJHBIC U
COKpalIEHHbIE YpaBHEHUS PEaKIMil HOHHOTO 0OMEHa, YYUThIBAs
YCIIOBHS, TIPY KOTOPBIX 3TH PEAKIIUH UIYT JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI TO3HAHUS — IIPOBEJICHUE,
HaOJIOCHNE U OMCAaHNEe XMMHYECKOTO IKCTIEPUMEHTA
(IeMoHCTpaIMOHHbIE U Ta00PATOPHBIE OMBITHI, IPAKTUYECKUE PAOOTHI):
10 OTIPE/ICTICHUIO CPEIbl BOJHBIX PACTBOPOB BEIECTB, PEAKIIUH HOHHOTO
oOMeHa, BIMSAHUIO PA3UYHBIX (DAKTOPOB HA CKOPOCTh PEaKLUK.
CrnenoBaTh npaBuiaM IOJIb30BaHUS XUMUUYECKOM OCY10M U
n1abopaTopHBIM 000PYIOBAHUEM.

[IpencraBnsaTh pe3yabTaThl XUMHUYECKOTO IKCTIIEPUMEHTA B (hopmMe 3anucu
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUN U JIeTaTh BHIBOABI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIICHUS 110 YPABHEHUSM XUMHUECKUX PEAKIIAH, B TOM
qHcIie TEPMOXUMHUUECKUE PacU&Thl

Paznes 2. Heopranmyeckasi XuMust

2.1

Mertanibl

4

PackpbIBaTh CMBICI N3Y4aeMbIX MOHSATHH (BBIACTATH UX XapaKTepHbIC
MPU3HAKN) ¥ IPUMEHSITh 3TH MOHATHS NPU OMTMCAaHUU COCTaBa U
CTPOEHHS BEILECTB, AJsl O0BSICHEHUS OTIENbHBIX ()aKTOB U SIBJICHU.
OOBsACHATH 0011I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COEAUHEHNUHN ¢ YYETOM CTPOEHHS UX aTOMOB U IOJO0XKEHUS
B [lepnoanueckoii cucreme xuMmuueckux snementoB .M. Menpaeneena.
XapakTepru3oBath (OMUCHIBATh) OOIIME XUMUYECKUE CBOWCTBA METAIIJIOB,
UX BaKHEHUIINX COETUHEHH, MOATBEPK/1asi 3TO ONHUCAaHUE IPUMEpPaMH
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLUii; MPUMEHEHHE
METAJIJIOB B PA3JIMYHBIX 00JIACTSIX, @ TAK)XKE UCIIOJIb30BAHUE UX JUIS
CO3/1aHUS COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOTHH.

OmnuceIBaTh CrOCOOBI 3alUTH METAJIJIOB OT KOPPO3UH.

O01aKk0 3HaHU
https://school.oblakoz.ru/m
aterials/495726
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Ne HaumenoBanue KonnuecTBo wacos
I/ pa3zieyioB U TEM Bcerol| Koup- || TIpakt- MerTopl 1 GOPMBI OpPraHU3aIuKl O0YUCHHUS. DnekTpoHHbIE (IU(PPOBHIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl

paboTsl || paboTHI

PackpbIBaTh CyIIHOCTh OKHCIUTEIBHO- BOCCTAHOBHUTEIBHBIX PEAKLIUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX peaKuil.
[IpoBOIUTH peaxIiy, NOATBEP)KIAIOIINE XapaKTEPHBIE CBOMCTBA
M3Y4aeMbIX BEIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI METAJIIIOB,
MPUCYTCTBYIONIUE B BOJAHBIX PACTBOpAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — IIPOBEICHUE,
HaOJII0CHNE U OMCaHNEe XMMHYECKOTO IKCTIEPUMEHTA
(IeMoHCTpaIMOHHbIE U Ta00PAaTOPHBIE OMBITHI, IPAKTUYECKHE PAOOTHI).
[IpencraBnsaTh pe3yabTaThl XAMHUECKOTO SKCIIEPUMEHTa B (JOPME 3aITUCH
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUN U JIeTaTh BHIBOABI HA UX OCHOBE.
CrnenoBaTh npaBuiaM IOJb30BaHUS XUMUUYECKOM MOCY10M U
n1abopaTopHBIM 000PYI0BAHUEM.

[TpoBOIUTH BHIYMCIICHUS 110 YPABHEHUSM XUMHUECKUX PEAKIINN.
CamocToATeNbHO MIIaHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO
NeSITeIbHOCTD; TPUHUMATh aKTUBHOE y4acTHe B TPYIIIOBOH yaeOHOM

JeSITebHOCTH
2.1 |[Hemeramnsl 7 1 1  |[PackpbIBaTh CMBICI U3y4aeMbIX MMOHATUH (BBIIEIATh UX XapaKTepHbIE O6naxo 3HaHU
MPU3HAKHU) ¥ IPUMEHSTh OTH MOHSATHS TIPH OTIMCAHUHU COCTaBa U https://school.oblakoz.ru/m
CTPOEHUS BEIECTB, JIs1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM. aterials/495726
2 3 [Cea3s 2 1 1 ||OObsAcHATE OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAIIIOB  ((0)grako sHanmil
HEOPTaHWYECKHIX I U MX COC/IMHEHNH ¢ YIETOM CTPOCHIS UX aTOMOB H [OJIOKCHNUS B https://school.oblakoz.ru/m
OpraHYeCKHX [Tepuonuueckoit cucreme XuMuIecKkux 3yemeHToB [1.1. MeﬁneneeBa. aterials/495726
BEIIIECTB XapakTepu3oBaTh (OMHUCHIBATH) OOIIE XUMUUYECKHE CBOMCTBA

HEMCTAJJIOB, UX BayKHEHUIITNX CoeJIHHeHPIﬁ, MMOATBCPIKAAA 3TO OITMCAHHE
InpuMepamMu ypaBHCHI/II\/'I COOTBCTCTBYIOIUX XUMHUYCCKUX peaKHHﬁ.
XapaKTepmoBaTL BJIMSHHUEC HEMCTAJIJIOB U UX COG}II/IHGHI/Iﬁ Ha )KMBBIC
OpraHu3MbI; OIMMUCBIBATD NPUMCHCHUC B PA3JIMIHBIX o0JracTsax
HpaKTquCKOﬁ JCATCIIBHOCTHU YCIJIOBEKA.
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HaumenoBanue
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KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

[ToarBepk1aTh CylIECTBOBAHUE TEHETUYECKOUN CBA3U MEKTY
HEOPraHUYECKHMH BEUIECTBAMU C IOMOILBIO YPAaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIil.

PackppiBaTh CyIIHOCTh OKMCIUTEIBHOBOCCTAHOBUTEIBHBIX PEAKLIMMA
MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOI'O OajlaHCca 3TUX peaKLuil.
[IpoBOAUTH peakiy, MOATBEPKAAOIINE XapaKTEPHbIE CBOMCTBA
M3Y4aeMbIX BEILLECTB, pACIIO3HABATh OIBITHBIM ITyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — [IPOBEJICHUE,
Ha0JI0/IeHNE ¥ OMUCaHHEe XUMHUYECKOT0 HKCIIEPUMEHTA
(leMOHCTpaOHHBIE M Ta00paTOPHBIE OMBITHI, PAKTHYECKUE PAOOTHI).
[IpencraBiasTh pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTA B (popMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIIMI U JeNIaTh BBIBOJbI HA X OCHOBE.
CrnenoBath npaBuIaM NOJb30BaHUS XUMHUYECKOH MOCYI0M U
11ab0paTOpHBIM 000PYI0BAaHUEM.

[IpoBOANUTH BBIUMCIEHUS IO YPABHEHUAM XUMHUUYECKUX PEAKIIMM.
CaMocCTOsATENbHO IUIAHUPOBATH U OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTUBHOE y4acTHe B TPYIIIOBOI yueOHOM
NEeATEIbHOCTH

Pa3zgen 3. XuMus u :KU3HL

3.1

XUMHUS U KU3Hb

PackpriBaTh posib XUMHUH B PEIIICHUU YHEPTETUUECKUX, CBIPHEBBIX U
9KOJIOTHUECKUX MPOOIEM UeI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HaIpaBJIEHUs Pa3BUTHS XUMHUYECKOW HAYKH M TEXHOJIOTHH.
[TpumensTH MpaBuIa 6€30MaCHOr0 OOpaIleHus C BEIIeCTBAMH,
WCTIOB3YEMBIMH B TTIOBCEHEBHOM KU3HU, TTpaBUJIa TIOBEICHHS B IEISIX
cOepekeHHsI 3I0POBbsSI U OKPYKAIOIIEeH TPUPOTHON Cpeibl; TOHUMATh
Bpe (OTaCHOCTH) BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBI OITPEIEeTICHHBIX

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/495726
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (LU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
BelecTB cMbICH mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBUICHUS U IPENOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBHUS.
AHaM3UPOBaTh U KPUTUIECKH OLIEHUBATH HH(OPMAIIHIO, CBA3aHHYIO C
XUMHUYECKUMH MPOLECCAMU U UX BIHMSHUEM Ha COCTOSIHUE OKPYKaOIIEH
CpEIbl.
Hcnonb30Bath mosyueHHbIE 3HAHUS U IPEICTaBICHHS O chepax
JeSITENIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOT UMM,
KaK OCHOBY I OPUEHTAIIMU B BBIOOpE CBOEH Oyaymieit
poheCCHOHATTLHON JIeATEIEHOCTH.
[IpuHUMaTh ydyacTue B 00CYKACHUH MPOOIeM XUMHUIECKON 1
9KOJIOTMYECKOM HalpaBJIE€HHOCTH, BHICKA3bIBATh COOCTBEHHYIO MO3UIINIO
1o npobJeme U Mpeagaratb BO3MOXKHBIE IyTH €€ pelieHus
IToBTOpEHNME, 4
00o01IeHne
OBIIEE KOJIMYECTBO 34 12 3
YACOB I10

[NTPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

—T'abpuensn O.C., OctpoymoB N.I"., CnagkoB C.A. Xumus. 10 knacc. YueOnuk. ba3zoBbrit
yposenb. — M: AO «M3natenbctBo «IIpocBenienuey;

—T'abpuensu O.C., OctpoymoB WU.I'., CmankoB C.A., JIéBkun A.H. Xumusa. 11 kacc.
YueOuuk. ba3oslii ypoBerb. — M: AO «M3narensctBo «IIpocBemienuey;
METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

— OenepanbHas paboyasi mporpaMMa CpeaHero o0Iero o0pa3oBaHus MpeaMeTa «XUMHUS

(6asoBerit ypoBens) mis 10-11 kiaaccoB oOpa3oBareabHbIX opranusaiuii.— M, 2023;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
HMHTEPHET

— OOpa3zoBarenbHblii  TopTasn  «BupTyanpHas  IIKojay, coiepxamuidi  cBOOOJHO
pacnpocTpaHsieMbie 00pa3oBaTelbHBIC PECYPChl U 00pa3oBaTeIbHBIC PECYPChI, pa3pabOTaHHBIC
corpynaukamu YOV «ULI LHOAVIB», sBnstomuecs WHTEIJIEKTYadlbHOM COOCTBEHHOCTHIO
YUPEKACHUS, pa3MeIieHHOM Ha oOpa3oBarenbHoit miarpopme MOODLE (URL: https://vsdo.ru)

— bubnmuoreka [JOK
— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/)0



